Aspartate attenuates intestinal injury and inhibits TLR4 and NODs/NF-κB and p38 signaling in weaned pigs after LPS challenge.
This study was conducted to investigate whether aspartate (Asp) could alleviate Escherichia coli lipopolysaccharide (LPS)-induced intestinal injury by modulating intestine inflammatory response. Twenty-four weaned piglets were divided into four treatments: (1) non-challenged control; (2) LPS-challenged control; (3) LPS + 0.5 % Asp; and (4) LPS + 1.0 % Asp. After feeding with control, 0.5 or 1.0 % Asp-supplemented diets for 21 days, pigs were injected intraperitoneally with saline or LPS. At 4 h postinjection, blood and intestine samples were obtained. Asp supplementation to LPS-challenged pigs improved intestinal morphology, indicated by higher jejunal and ileal villus height/crypt depth ratio and lower ileal crypt depth linearly or quadratically. Asp also improved intestinal barrier function, indicated by increased jejunal and ileal diamine oxidase activities as well as enhanced protein expression of jejunal claudin-1 linearly or quadratically. In addition, Asp decreased plasma, jejunal and ileal tumor necrosis factor-α concentration and ileal caspase-3 protein expression linearly and quadratically. Moreover, Asp down-regulated the mRNA expression of toll-like receptor 4 (TLR4) and nucleotide-binding oligomerization domain protein (NOD) signaling-related genes, nuclear factor-κB (NF-κB) p65 and p38, decreased phosphorylation of jejunal p38, and increased phosphorylation of ileal extracellular signal-related kinase 1/2 linearly or quadratically. Finally, Asp increased mRNA expressions of TLR4 and NOD signaling negative regulators including radioprotective 105, suppressor of cytokine signaling 1, toll-interacting protein, Erbb2 interacting protein and centaurin β1 linearly or quadratically. These results indicate that Asp supplementation is associated with inhibition of TLR4 and NODs/NF-κB and p38 signaling pathways and concomitant improvement of intestinal integrity under an inflammatory condition.